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Answer ALL SIXTY SEVEN (67) questions in Sections A-F. 


For Sections A-E select the MOST CORRECT answer by clearly marking the corresponding 
bubble on the General Purpose Answer Sheet using a #2B pencil. 


DO NOT mark more than one answer. 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A — Evolution 
FIVE (5) questions worth a total 10 marks 


Suggested time 15 minutes 


1. Sampling a large, randomly mating plant population with a codominant flower colour 
polymorphism, Priya counted individuals of each genotype. Her counts were as follows. 


Genotype 


1. 0.04 
2. 0.2 
3. 0.4 
4. 0.820 
pee Below are two trees representing hypothetical relationships between three species (A, B and C). 


A B C B A C 
A third hypothesis of the relationships exists, but is not shown above. Which of the following figures shows the 
missing hypothesis? 


B A C C BeA B C A A B C 
1. 2. 3. 4. 
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3. Darwin reasoned that 


Descent with modification explains observations of change in the fossil record, so the most 
competitive individuals will leave the most offspring in the next generation. 


2. All organisms have sufficient food, so those individuals that are best able to exploit that food 
will leave the most offspring in the next generation. 
3. Population growth can outstrip food supply, so evolution is governed by descent with 
modification. 
4. Organisms must compete for the available resources, so individuals that are best able to 
outcompete others will leave the most offspring in the next generation. 
4. Wei and her team of ecologists have monitored the population of endangered burrowing owls after 


their reintroduction to an offshore island. The simplified graph below shows the change in population size 
over time. Which of the following is true? 


Population size 


Time (Generations) 


1. The population displayed logistic growth, and is approaching its carrying capacity. 

2. The population displayed logistic growth, and is approaching its optimum. 

3. The population displayed exponential growth, and is approaching its carrying capacity. 

4. The population displayed exponential growth, and is approaching its maximum velocity. 
oe An indication of strong competitive ability in a plant is that it 

1. Grows rapidly when planted in monoculture. 

2. Improves the growth of other species planted with it. 

3. Grows more rapidly than other species planted with it. 

4. Grows slower in monoculture than when planted with other species. 


10. 


11. 


12. 


13. 
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SECTION B - Plant Diversity 
TWENTY (20) questions worth a total 20 marks 


Suggested time 20 minutes 
Red and green algae form a monophyletic group: 


1. True 
2. False 


Charophytes include the closest relatives of plants: 


1. True 
2. False 


Presence of sporopollenin in spores and pollen of plants is a shared derived feature 
(synapomorphy) of plants: 


1. True 
2. False 


Clades are monophyletic groups defined by shared derived features (=synapomorphies), 


where a clade or group includes one immediate, common ancestor and all its 
descendants: 


1. True 
2. False 


All plants have alternation of generations with multicellular sporophyte and 
multicellular gametophyte: 


1. True 
2. False 


Presence of multicellular organs in which sperm or eggs are produced (gametangia) is a 
synapomorphy of plants: 


1. True 
2. False 


Gametes are the product of meiosis in plants: 


1. True 
2. False 


Bryophytes (mosses, liverworts and hornworts) form a monophyletic group: 


1. True 
2. False 
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14. Plants, as shown in your text book, date to about: 


1. 4.75 million years ago 
2. 47.5 million years ago 
3. 475 million years ago 
4. 4,750 million years ago 


15. Spores develop into haploid gametophytes by mitotic cell division in: 


1. All embryophytes 
2. Only ferns 
3. Only liverworts 
4. Only mosses 
16. Monilophytes are: 
1. All heterosporous 
2. All homosporous 
3. Mostly heterosporous 
4. Mostly homosporous 


17. The sperm in the liverwort Marchantia are produced by the: 


1. Antheridiophore 
2. Antheridium 

3. Archegoniophore 
4. Archegonium 


18. The seta and capsule of a moss are: 


1. Dyploid 
2. Haploid 
3. Polyploid 
4. Triploid 


19. Which set of relationships matches our current understanding in plants as set out in the 
lectures: 


1. (Bryophytes (Lycophytes (Monilophytes (Gymnosperms, Angiosperms)))) 
2. (Hornworts (Lycophytes (Monilophytes (Angiosperms, Gymnosperms)))) 
3. (Hornworts (Monilophytes (Lycophytes (Gymnosperms, Angiosperms)))) 
4. (Lycophytes (Hornworts (Monilophytes (Gymnosperms, Angiosperms)))) 


20. All seed plants have: 


Ovules 

Bisexual gametophytes 
Double fertilization 
Triploid endosperm 


a ee 
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21. Angiosperms have shared derived features (synapomorphies) of: 


Heterospory 
Homospory 

Pollen grains 
Triploid endosperm 


oe ee 


22. One of the following is NOT an angiosperm: 


1. Amborella 
2. Ephedra 
3. Leionema 
4. Magnolia 


23. Plants characterised by possession of fruits, a short-lived primary root, scattered 
vascular bundles in the stem are: 


1. Conifers 

2. Eudicots 

3. Gnetophytes 
4. Monocots 


24. The partial sequence of the land plant life cycle that is CORRECT is: 


Gametes—fertilization—zygote— mitosis 
Mitosis—haploid spores—meiosisgametophyte 
Mitosis sporophyte>meiosis— gametes 
Mitosis sporophyte>meiosis—diploid spores 


ae 


25. A mature bean seed is composed of: 


Embryo 

Seed coat and endosperm 

Seed coat, endosperm and embryo 

Seed coat, endosperm, embryo and embryo sac. 


sa le lle a 
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SECTION C - Plant Structure & Function 
FIFTEEN (15) questions worth a total 15 marks 


Suggested time 15 minutes 


26. Some plant cells produce a secondary cell wall. Which statement is correct? 


The secondary cell wall is composed of a lipid bi-layer. 

The secondary wall cell is formed internal to the cell membrane. 
The secondary cell wall is composed of cellulose. 

The secondary cell wall is composed of lignin. 


oe a 


27. Which of the following statements concerning the shoot apical meristem is correct? 


1. The shoot apical meristem produces stems, leaves and flowers by secondary growth. 
2. The shoot apical meristem produces stems, leaves and flowers by primary growth. 
3. The meristematic cells are predominantly collenchyma cells. 
4. The root apex always produces the leaf primordial in rhizomes. 

28. The leaf scales of an onion bulb are modified and a carrot is a modified es 


Indicate the two correct words. 


Leaves and tap root. 
Stems and tap root. 
Roots and leaf. 
Flowers and stem. 


sae ae ok 


29. The layer of cells between the epidermis and the stele of the root is known as the... 
Indicate the correct statement: 


1. Cortex. 
2. Pericycle. 
3. Pith. 


4. Periderm. 
30. Which of the following statements is correct? 


1. Nitrogen, phosphorus and potassium are only required in small amounts by the plant 
and are known as micronutrients. 

2. Boron, zinc and manganese are required by the plant in large amounts and are referred 
to as macronutrients. 

3. By definition, the absence of a single macro- or micronutrient that is an ‘essential 
element’ will mean a plant cannot complete its life cycle. 

4. Hydroponics is the term used to describe the growth of plants in soil. 


31. C3 plants possess which of the following photosynthetic enzymes? 


Only RUBISCO and not PEP carboxylase 
RUBISCO in bundle sheath cells only 

PEP carboxylase and bundle sheath cells 

PEP carboxylase, RUBISCO and bundle sheath cells 


eye 
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32. In which of the following phenomena has ethylene been found to have a major role: 


1. Fruit ripening. 

2. Internode elongation. 
3. Apical dominance. 

4. Seed germination. 


33. Gibberellins were discovered in... Indicate the correct statement: 


Coconut milk. 

Oat coleoptiles. 

Drought-stressed leaves. 

Rice plants infected with a fungus. 


ee ee 


34. Plant cells can divide, elongate and differentiate to form an organ e.g. a leaf or root or 
flower of a particular shape and size. This is known as: 


1. Morphogenesis. 

2. Elongation. 

3. Differentiation. 

4. Determinate growth. 


35. Which of the following statements concerning the transport pathways of the plant is 
correct: 


1. Transpiration from the leaf creates a force within the leaves that pulls xylem sap 
upwards. 

2. Water and minerals are transported downwards from the shoots to the roots as xylem 
sap. 

3. Phloem sap can flow in only one direction, that being from the shoots to the roots. 

4. Water being forced up the xylem by pressure from the roots is the major means by 
which water flows to the top of a tree. 


36. One difference between the anatomy of monocot shoots and eudicot shoots is that... 
(which statement is correct): 


1. The cells in eudicot shoots have cell walls but the cells of monocot shoots do not. 

2. Vascular tissue in monocots is located in scattered bundles and the cells surrounding 
them are parenchyma cells while the eudicot has vascular bundles in a ring. 

3. Vascular tissue is located in a central cylinder in both types but the cells in the very 
centre of the monocot vascular cylinder are pith cells 

4. Monocot shoots only have xylem whereas eudicot shoots have both xylem and phloem 


37. Which of the following statements concerning the shoot apical meristem is correct: 


The shoot apical meristem produces stems, leaves and flowers by secondary growth. 
The shoot apical meristem produces stems, leaves and flowers by primary growth. 
The meristematic cells are predominantly collenchyma cells. 


gee oa es ie 


The root apex always produces the leaf primordial in rhizomes. 
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38. Which of the following is in the correct order — ground/vascular/dermal? 


= lS 


Sieve cells/pith/epidermis 
Vessels/pith/epidermis 
Mesophyll/vessel/epidermis 
Epidermis/cortex/stele 


39, Lateral roots arise from the... (Indicate the correct statement): 


ee ae 


Pericycle, which is located in the cortex. 

Pericycle, which is found in the very central pith of a monocot root. 
Pericycle, which is located just inside the endodermis. 

Periderm, which is located just inside the endodermis. 


40. The water potential of a parenchyma cell is determined by two components. Indicate the 
correct statement: 


The osmotic potential and the pressure potential. The osmotic potential 1s determined 
by the concentration of solutes in the plant cell and the pressure potential by the 
internal pressure exerted on the cell wall. 

The osmotic potential and the pressure potential. The osmotic potential 1s determined 
by the internal pressure exerted on the cell wall and the osmotic potential by the 
concentration of solutes in the plant cell. 

The cell membrane composition and the temperature. 

The adhesion of water molecules to the secondary walls. 
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SECTION D - Animal Diversity 
TWENTY (20) questions worth a total 20 marks 


Suggested time 20 minutes 


41. Which feature is not necessarily characteristic of all animals? 


1. Capable of locomotion 
2. Multicellular 

3. Heterotrophic 

4. Eukaryotic 


42. What feature does the lamprey lack which is found in most living chordates: 


1. Body cavity 
2. Jaws 

3. Notochord 
4. Eyes 


43. Tapeworms belong to the phylum: 


1. Platyhelminthe 
2. Annelida 

3. Nematoda 

4. Mollusca 


44. A characteristic not found in Arthropoda is: 


1. Post-anal tail 
2. Mandibles 

3. Exoskeleton 
4. Gills 


45. In earthworms, the function of the clitellum is: 


1. Digestion 

2. Defence 

3. Reproduction 
4. Locomotion 


46. This group of parasitic worms have species which use mosquitoes as a transmission vector: 


1. Nematodes 
2. Cestodes 
3. Trematodes 
4. Annelids 


47. Two features unique to Mollusca are: 


Bilateral symmetry and an exoskeleton 
Radial symmetry and a coelom 
Jointed appendages and exoskeleton 
Radula and mantle cavity 


eee 
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48. An eight celled embryo is formed by: 


2 rounds of cell division 
3 rounds of cell division 
4 rounds of cell division 
8 rounds of cell division 


oe 


49. Tissue associated with the nervous system is derived from: 


1. Blastocoel 
2. Ectoderm 

3. Mesoderm 
4. Endoderm 


50. The only group of invertebrate which is known to have evolved power flight is: 


1. Insects 

2. Crustaceans 
3. Cephalopods 
4. Arachnid 


51. This group of parasites undergo asexual reproduction in a snail host: 


1. Roundworms 
2. Tapeworms 

3. Flukes 

4. Filarial worms 


52. Peristaltic locomotion in annelids is driven by: 


1. Contraction of circular muscle 

2. Contractions of longitudinal muscle 

3. Expansion of longitudinal muscle 

4. Contraction of circular and longitudinal muscles 


53. The most diverse group of living chordates are: 


1. Burds 

2. Mammals 

3. Fishes 

4. Amphibians 


54. Which one of these features is NOT found in birds? 


1. Feathers 

2. Mammary glands 
3. Beak 

4. Endothermy 


11 


55. The exoskeleton of insect is composed mostly of: 


1. Chitin 

2. Cellulose 

3. Calcium carbonate 
4. Hardened mucous 


56. Crocodiles are most closely related to: 


Te 


Birds 
Mammals 
Lungfish 
Amphibians 


57. The type of symmetry found in most adult echinoderms Is: 


=a ait a 


Asymmetry 
Bilateral 
Biradial 
Pentaradial 


58. Most cephalopods are: 


ne ale ale oe 


Herbivorous 
Carnivorous 
Autotrophic 
Detritivores 


59. This anatomical feature is unique to the echinoderms 


ee 


Ventral nerve chord 
Mantle cavity 

Water vascular system 
Exoskeleton 


60. Which of these characteristic is unique to the Cnidaria phylum? 


por ey aa 


Nematocysts 
Tentacles 
Cilliates 
Endoderm 
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SECTION E — Angiosperm Reproduction 


Three (3) questions worth a total 10 marks 
Answer ALL THREE (3) questions 


Suggested time 15 minutes 


61. The microsporangium in an anther... (3 marks) 


Is a 2n structure and contains the pollen mother cells 
Is a In structure and contains the pollen mother cells 
Is a 2n structure and contains undifferentiated ovules 
Is a In structure and contains undifferentiated ovules 


et be ae 


62. In most flowering plants the female gametophyte contains ... (3 marks) 


1. 4 nuclei each In 
2. 4 nuclei each 2n 
3. 8 nuclei each In 
4. 8 nuclei each 2n 


63. The pericarp is... (4 marks) 


a sepal developed and differentiated 

the ovary wall, developed and differentiated 
a carpel with fused stamens 

a type of fruit dispersal involving fish 


ae ae 
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SECTION F — Short Answer Questions 
Answer ALL FOUR (4) questions 
Use a SEPARATE ANSWER BOOKLET for each TOPIC. 
Label booklets with the Topic name and your name and student number. 


Suggested time 35 minutes. 


EVOLUTION AND ECOLOGY (USE A SEPARATE BOOKLET) 
Suggested time 15 minutes (10 marks) 


64. Bob is studying two populations of a beetle species. Beetle colour is determined by many genes 
controlling relative amounts of red and green pigmentation, with intermediate amounts 
producing yellow beetles. Beetles can avoid predation if they match their background. 


One beetle population lives in a meadow dominated by yellow-leaved grasses. The effect of 
beetle colour on fitness in this population is described by the graph below. 


Fitness 


Green Yellow Red 


Colour 


In the second population, there are red-leaved grasses and green-leaved weeds, but no yellow- 
leaved grasses. The green or red beetles are less visible to predators than yellow ones. 


a) Draw a graph showing how beetle colour affects fitness. 

b) Write down the missing words from the Bob’s notebook below (in the correct order). 
Since intermediate beetle colour is favoured in population A, the population is under 
selection. In population B there is strong disruptive selection on beetle colour, and if 


preferences become associated with the trait, reproductive between the colour morphs may 
result. The outcome would be called speciation. 


(6 marks) 


65. In a preliminary study of an endangered woodland grass, you map the locations of each plant 


in the study area. 
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a) Which single word would you text your supervisor to describe the distribution? 
b) Patchy herbivory is one biotic factor that could produce this pattern. Give an example of an 
abiotic factor that could explain it. 


(4 marks) 


PLANT STRUCTURE & FUNCTION (USE A SEPARATE BOOKLET) 
Suggested time 20 minutes (15 marks) 


66. Briefly explain or discuss five (5) of the following. Each answer is worth two (2) marks. 


(a) Photoperiod and flowering 
(b) Tracheids 

(c) Rhizobia 

(d) Parenchyma 


(e) Auxins 
(10 marks total) 
67. Describe the following for transport through phloem. 
(a) The cells involved in the phloem 
(b) The mechanism of loading and movement 
(c) The composition of the phloem sap 
(5 marks) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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